Institute, Bombay. The genetic marker profiles of these strains when compared with the profiles of similar strains maintained elsewhere revealed discrepancies in 4 of them which are reported and discussed. The results emphasize the importance of genetic monitoring of inbred strains.
Each inbred strain of mice is a unique combination of genetic material which aids in its identification (Roderick, Staats & Womack, 1981) . Erroneous assumptions about the genetic constitutions of strains and stocks can influence the reliability of experimental results. Genetic monitoring of inbred strains of mice in various Institutions has discovered several cases of lack of genetic authenticity in them (Krog, 1976; Groen, 1977; Kahan, Auerbach, Alter & Bach, 1982) . In the Cancer Research Institute (CRI), Bombay, there are several inbred strains of mice, some of which have been maintained since 1941. A few of the strains spontaneously develop mammary tumours or leukaemia and the rest are useful for· the study of various carcinogens (Table 1) . Therefore, knowledge of genetic characteristics and relationships between these strains is of vital importance. As no information was available on the genetic profile of these mice, a study of biochemical genetic markers was undertaken.
Materials and methods 14 in bred strains of mice were investigated for genetic markers. Strains AS/Cri, AKR/RdBCri, BALB/cCri, C3H/JCri, C3H/JCrif (Mody, Gavankar & Ranadive, 1969) , C57BL/Cri, C57BL/6Cri, DBA/2fNCri are standard strains whose marker patterns were already known. The remaining strains BxXVII/Cri (Ranadive, Gothoskar & Fernandez, 1969) , ICRCjHiCri (Kanekar, 1962) , Received 2 December 1982. Accepted 29 March1983. ICRC/HiCrif (Shirke & Pai, 1978) , LCS/PasCri (Ranadive & Hakim, 1958) , S/RVCri, S/RVCri-ba (Randelia & Sanghvi, 1961) were tested for the first time. Except for BALB/cCri and C57BL/6Cri, all the strains examined had exceeded 20 generations of inbreeding at CRI. Strains C58, STOLl from Cold Spring Harbour and Strain XVII from Pasteur Institute, Paris were also maintained till 1970. These strains were later discarded due to difficulties in breeding. Table 1 shows the official designation and details of each strain.
The markers included isoenzyme and protein markers determined electrophoretically using starch or cellulose acetate techniques. Methods of preparing the various tissue extracts, composition of buffers and gels, electrophoretic conditions and staining solutions for each biochemical marker are as described in detail by the authors listed in Table 2 .
Results
The 14 inbred strains of mice consisted of 7 albinos, 1 albino hairless and 6 coloured strains. 36 biochemical markers on 12 chromosomes were examined in them. 18 out of 36 markers showed no variation. This might be due to the smail number of strains examined. More refined techniques, or the inclusion of more polymorphic loci may further help in distinguishing the strains. In Table 3 the strain distribution patterns (SDP) for 18 polymorphic markers are presented. Each strain has a unique combination of biochemical markers which are sufficient for identification of each strain. For example, the 7 albinos could be distinguished from each other by Hbb, Pgm-l and Idh-l markers. Exceptions are the LCS/PasCri and S/RVCri strains showing identical enzyme patterns. However, they differ in H-2 haplotype, which is not reported here. In the remaining strains besides their coat colour, biochemical markers like Hbb, Gpi-l, Idh-l are useful for their indivi- 
ICRC/HiCrif (28) LCS/PasCri (7 3 (1948) as L(C) strain. History of 55% spontaneous mammary tumours in breeders and 10% leukaemia. The strain never produced any tumours at CRI. Similar to S/RVCri in markers examined but there is genetic variation in H-2 locus. Albino. Swiss strain. Rockefeller Institute to Virus Research Centre, Poona (random bred) to CRI (1953) , when inbreeding was started. Ovarian cysts in old females. Hairless mutant observed in 1953 in Swiss strain (S/RVCri). Useful for study of carcinogens on skin. dual identification.
No new electrophoretic variants were found in any of the strains.
The authenticity of the known strains and the origin of the new strains were determined by comparing with published data on the standard inbred strains from the Jackson Laboratory and the Netherlands Cancer Institute. Strains AKR/ RdBCri, C3H/JCrif, C3H/JCri have identical marker patterns when compared with their standard strains. The origin of DBAf from DBA/2 could also be ascertained from the data by Roderick et ai. (1981) .
Discrepancies from the standard pattern were observed in 4 strains. They were AS/Cri, BALB/ cCri, C57BL/Cri and C57BL/6Cri. Strain AS/Cri differed in 3 markers: Hao-I, Idh-l and Pgm-1. In addition, the strain is now genetically more similar to the other albino strains, LCS/PasCri and S/RVCri (Table 3 ). The only distinguishing feature is the presence of the original allele Ahd-P. BALB/cCri showed deviation from the standard in Es-3 and Hbb markers. The genetic constitution of C57BL/Cri was different from the standard strains in 6 markers. They are Ahd-I, Aox-l, Es-3, Gpi-l, Idh-I and Pep-3. Examination of C57BL/ 6Cri revealed differences in Pgm-l marker. The H-2 haplotypes not reported here were also different in all the 4 strains.
Among the new strains, ICRC is still a unique strain. It has remained distinct from other albino strains of CRI and is not comparable with any known standard strains. Its origin is still obscure. Strains LCS/PasCri and S/RVCri are alike in biochemical markers, which may be due to their same place of origin. The Swiss strains S/RVCri and S/RVCri-ba were compared with SJL/JA and SWR/J which also originated from the same stock maintained by the Rockefeller Institute.
Differences
were observed in 3-5 markers. The possibility of contamination is unlikely since the mutant S/RVCri-ba also shows a marker pattern identical to that of its parent strain S/ RVCri. The differences may be due to the type of foundation stock received at the time of distribution to different laboratories. The BxXVII strain was obtained from a cross between strain XVII and C57BL/Cri. As seen from Table 3 , it differs from C57BL/Cri in 4 markers. Unfortunately, no data were available on XVII strain for comparison.
Discussion
The purpose of using inbred strains of mice is not only because of specific strain characteristics and genic uniformity, but also because of the availability of extensive background information on them. About 150 polymorphic loci have been investigated in 80 inbred strains of mice which can be referred to, to check authenticity (Hilkens et aI., 1981; Roderick et aI., 1981) .
Therefore genetic characterization of the strains at CRI was carried out. The 18 polymorphic markers were sufficient for strain identification. For routine genetic monitoring even fewer markers such as Hbb, Pgm-l, Idh-I, Gpi-l and H-2 are sufficient. No new variants were found. The study also helped in locating the possible origin of some strains and relationship with other strains. However, the most important finding of this survey was, that the genetic profiles of AS/Cri, C57BL/Cri, BALB/cCri and C57BL/6Cri strains were not in accordance with the standard strains. AS/Cri and C57BL/Cri are the oldest strains, obtained in 1941 (Table 1) . At that time the animals were housed in the laboratories of the Tata Memorial Hospital (Parel, Bombay), where the facilities were not adequate for the maintenance of the strains. Since 1953, the animals Table 3 . Distribution of allelesin 14 inbred strains of mice based upon 18 polymorphic biochemicalmarkers have been housed in the airconditioned animal house of CRI. So it is probable that due to lack of proper maintenance admixture with the other strains might have occurred. This could have resulted in the changes observed in their genetic profiles. As seen from the results, AS/Cri differed from LCS/PasCri and S/RVCri only in I marker. The incidence of spontaneous mammary tumours has also declined from 15-20% to zero, which might have been due to this change. On the other hand, C57BL/Cri is a cancer resistant strain.
Hence changes if any, in the characteristics of this strain can only be observed by comparing it with the standard strain. As seen from Table I , BALB/ cCri and C57BL/6Cri are recent inclusions in the animal house. Due to great demand for them, locally available strains were investigated for genetic markers along with the other strains to check their authenticity. BALB/cCri showed deviation from the standard strain in 3 markers. Later on, it was learnt that the strain was originally random-bred. C57BL/6Cri strain was obtained from a separate animal house maintained by the Chemotherapy division of CRI. The strain differed from the standard strains in Pgm-l besides H-2. The Chemotherapy division used (C57BL/6 x DBA/2)F I mice for their experiments. Perhaps the C57BL/6 received by CRI might have been mixed up with the FI stock and hence the discrepancy noticed in the 2 markers. These 2 strains, though not used for experiments, were included in this study to point out that, besides genetic monitoring, the source of supply is of paramount importance. Since the 4 strains are no longer of any use, they will be replaced by genetically defined stock. Therefore, to avoid confusion with the new stock they are designated as shown in Table I .
Some of these strains are supplied to various laboratories in India. The information now available on the remaining strains will be useful to investigators who contemplate genetic experiments or are interested in studying the effects of various environmental agents on them. Knowledge of strain relationship will allow better interpretation of the results when 2-3 strains are used in the experiments. It will also help in the reproducibility of investigations carried out in different laboratories.
